Vol. XV, No. 3, June, 1955 ; 565 


Notes on the Predatory Habits and Life Cycle 
of Two Hawaiian Earwigs 


By PHILIP E. MARUCCE? 


BLUEBERRY AND CRANBERRY LABORATORY 
PEMBERTON, NEW JERSEY 


In the evaluation of the biological control of Dacus dorsalis Hendel 
which has been achieved in Hawaii, emphasis has been properly placed 
on the introduced Opius parasites. Very scant mention has been made 
of the role played by predators in reducing the oriental fruit fly popula- 
tion. Ants, staphylinids, and earwigs are common under fallen fruits in 
Hawaii and undoubtedly they consume many fruit fly larvae and puparia. 
Two species of earwigs, Anisolabis eteronoma Borelli and Sphingolabis 
hawaiiensis (Bormans) were frequently found under and in a large 
proportion of infested guavas and other fruits. This paper is a record 
of the predatory habits of these earwigs and of some life history notes on 
them. 


The Earwigs as Predators 


Both species of earwigs were observed feeding on D. dorsalis larvae in 
the field, in rotten fruit as well as in the soil, and this established their 
status as fruit fly predators. Laboratory tests were conducted to deter- 
mine if the predacious habit of Anisolabis eteronoma was an obligate 
one and to determine the extent of its predation of oriental fruit fly 
larvae. Four small battery jars were half filled with soil and 5 newly- 
hatched nymphs of the earwigs were placed in 3 of these jars. The jars 
containing earwigs were provisioned with food as follows: #1, a guava 
containing 100 half-grown D. dorsalis larvae; +2, a guava heavily infested - 
with Drosophila larvae; #3, a guava containing no larvae or other insects. 
A fourth jar was stocked with a guava containing 100 D. dorsalis but no 
earwigs as a control for #41. Observations were made at about weekly 
intervals when fresh food was added and the soil changed. 


For the first three weeks the earwigs in all 3 jars developed at about 
the same rate, but thereafter those in jars #2 and #3, which contained no 
fruit fly larvae, developed more slowy and apparently began attacking one 
another. Drosophila larvae are carriers of predaceous mites which affixed 
themselves to the earwigs in jar #2 and apparently weakened them; no 
nymphs survived to the adult stage in this jar. In jar #1, which received 
D. dorsalis larvae for food, all 5 nymphs reached the adult stage. In jar 
#3, which had only guavas for food, only 2 nymphs survived to the imago. 
The rate of development from the first nymphal instar to the adult stage 
was considerably more rapid in the jar containing fruit fly larvae, the 
average being about 95 days as compared to 123 days for the jar which 


1 This work was done while the writer was employed on the Biological Control Project, Oriental 
Fruit Fly Investigations, Agricultural Research Service, Entomology Research Branch, U.S.D.A. 
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had fruit alone. The lower rate of survival and the slower development 
of the earwigs in the jar without fruit fly larvae suggest that insect food 
_ is an important complement, even though it is not a necessity, in the diet 
of the nymphs of this earwig. 


By comparing the surviving fruit fly populations in the different jars 
it was estimated that about 255 D. dorsalis larvae were consumed by the 
five Anisolabis eteronoma nymphs during their entire nymphal period 
of 95 days. Thus each nymph consumed only about 14 larva per day. 
The requirements of the gravid adult female for insect food seem much 
higher. When egg-laying adults were supplied only guavas for food they 
consumed their own eggs, which they never did when furnished sufficient 
fruit fly larvae. One adult female kept in a petri dish and fed fruit as 
well as larvae destroyed two full grown oriental fruit fly larvae each day 
for 23 consecutive days. She did not entirely consume all of the larvae 
offered her, placing the dead remnants in her cluster of eggs, which 
served as provender for newly hatching nymphs. 


No records were obtained on the predatory feeding of the nymphs of 
Sphingolabis hawaiiensis. ‘The adults, which are very capable and ag- 
gressive predators of fruit fly larvae, furnished the nymphs of the first 
two instars with the fragments of fruit fly larvae which they had killed 
and only partially consumed. By the time the nymphs had reached the 
third instar stage they were capable of attacking and killing smaller D. 
dorsalis larvae. ‘The adults of this earwig produced fewer offspring when 
their diets of guava were deficient in fruit fly larvae, but they did not 
become cannibalistic upon their own nymphs when insect food was with- 
held from them. Adults of the same species were several times observed 
attacking each other but never was an adult female seen to attack its 
own offspring. One mature larva of D. dorsalis per day appeared to be 
ample for the nutritional needs of the gravid Sphingolabis hawaiiensis 
adults. 

The method of attack of both species of earwigs involved a frontal 
approach and use of mandibles as well as the caudal forceps. ‘These ab- 
dominal appendages were used very efficiently in holding the struggling 
prey before it was killed by the action of the mandibles. When larvae 
were numerous both species would kill considerably more larvae than 
they actually consumed. Dead larvae appeared to be as acceptable to both 
species of earwigs as live ones. Anisolabis adults fed dead larvae as well as 
fruit did not feed on their own eggs, as they did when provided with 
fruit only. Fruit fly puparia were also utilized as food by both earwigs 
but very frequently, even in the absence of other insect food, the puparia 
were left unharmed. 


Habits | 

Both of these dermapterons were quite gregarious, the Anisolabis in 
the first two nymphal instars and the Sphingolabis during the entire 
nymphal period (4 instars). This mode of living precludes cannibalistic 
habits during the immature stages; the small, soft-bodied, newly-hatched 
nymphs would be such easy prey for the larger, hardened ones that the 
species could hardly survive and still retain both the gregarious and 
cannibalistic behaviors. | 


Vol. XV, No. 3, June, 1955 567 


Several times an older nymph of Sphingolabis was observed to consume 
the cast skin of a younger individual immediately after it had moulted, 
yet making no attempt to attack the practically defenseless teneral form. 
As many as 16 nymphs of Sphingolabis were reared through two nymphal 
instars in a single petri dish. After the second instar the nymphs were 
less amiable toward each other, nipping each other so frequently that it 
was difficult to find a nymph beyond the first instar stage which did not 
have clipped antennae. 

Both species of earwigs could easily be reared in petri dishes without 
soil, where their actions and developments could be readily observed. 
Gravid females of Anisolabis apparently required soil for construction 
of their egg chambers, but Sphingolabis adults fared well without it. The 
earwigs exhibited a strong negative phototropism and stereokinesis. They 
could be easily corralled by placing in the petri dish a hollowed-out piece 
of guava in the form of a tent, with small openings along the base. In a 
few moments they would all be congregated in this “tent.” Placing a few 
dead fruit fly larvae in the hollow portion of the fruit section every other 
day apparently took care of their protein needs. Changing the fruit section 
every second or third day, before it became too watery, was important in 
preventing mortality. The earwigs could be observed as often as desired 
simply by lifting the section of fruit. As many as 8 nymphs of both species 
were reared through to the adult stage in one petri dish. A maximum of 
16 nymphs of Sphingolabis were reared through the first two instars in a 
single petri dish. 


Reproduction 


Earwigs are noted for their supposed maternal instincts, which they 
exhibit in caring for their eggs which are kept in well tended clusters. A 
very remarkable divergence from this normal method of reproduction was 
found in Sphingolabis hawatiensis—the birth of fully developed nymphs. 
This is believed to be the first case of viviparous reproduction recorded 
among the non-ectoparasitic earwigs. Hagan (1951) reports viviparous 
reproduction in the order Dermaptera only for the genera Hemimerus 
and Arixenia, which are ectoparasitic on bats, rats and birds. 

The issuance of nymphs from the body of the adult earwig was never 
satisfactorily observed because of the fact that darkness was preferred for 
this function. Many nymphs were observed a few minutes after their 
birth. One evening at dusk at about 6:04.5 p.m. a round object was 
observed to issue almost instantaneously from the abdomen of an adult 
after some rather severe writhings. ‘The adult female immediately picked 
up the ball in its mouth, rhythmically stroking it with its antennae and 
maxillae. Gradually the appendages of a nymph were discernible and by 
6:05 the nymph was energetically walking alongside of its mother, which 
continued to tend it. Apparently the adult had removed with her mouth 
parts and consumed a very thin membrane in which the perfectly formed 
nymph had issued. The young nymph, after a first flurry of activity, rested 
under its mother’s front legs. In a manner very suggestive of a mammal’s 
care for its newly born, the mother earwig ministered to the newly born 
nymph for the next several days. 
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The nymphs of Sphingolabis hawaiiensis were always born one at a 
time. The quickest succession of births observed was two in 41% hours; 
over a longer period, 12 in 12 days. Table 1 is a record of the number 
of nymphs which issued from adult earwigs and the reproductive period. 
The greatest number of nymphs produced by an individual was 37 over a 
period of 72 days. Two laboratory-reared and fertilized females, 32 days 
old, which had not yet produced nymphs, were dissected and found to 
contain only 38 and 41 eggs. This indicates a very low fecundity for this 
earwig, probably a price it pays for its advanced type of reproduction. 


Table 1. Reproduction of nymphs of Sphingolabis hawaiiensis in the laboratory. 











Period No. of 
Adult Length of producing young 
No. | Source adult life young produced 

| eee E E Field 18. days 18 days 13 
ess savers tach AAE toons TE itt Grae Field 18+ days 17 days 7 
o AE EENE E E emesis Field 57+ days 56 days 34 
E EER EE A estes. agnanaNy Field 754+ days 59 days 32 
Deeg SAE ER E tte Field 82- days 72 days 37 
EEEE E AE cactoneseivenntint oe Field 814 days 59 days 33 
Ce AEA E ce EE Lab reared 49 days 7 days 6 
De e can uesensseetreed Lab reared 77 days 56 days 35 
r EAEE ee Lab reared 91 days 47 days 21 
Ls tated eE Lab reared 81 days 42 days 25 
J i Eateries E cure h eee T Lab reared 77 days 26 days 16 
I E A T ES R Lab reared 81 days 27 days 16 





The gestation period of Sphingolabis was determined by placing an un- 
mated adult female in a jar containing soil, fruit, and insects for food 
with an adult male for fertilization for a two-day period, and then isolat- 
ing the female. Of 20 females exposed to males in this manner 12 later 
produced offspring; one was consumed by the male and one was severely 
injured. Of nine females placed in a jar with only one male for 10 days, 
only 4 females became fertile. The time interval between the date of 
introduction of the male into the jar with the female and the birth of 
the first nymph is considered a good estimate of the gestation period. This 
was determined for 8 earwig adults; it ranged from 30 to 40 days, with 
an average of 37.4 days. 

The reproduction of Anisolabis eteronoma was more typical of the 
earwig group. Eggs were laid in large groups and solicitously cared for 
by the adult in well aerated egg chambers. This species was much more 
prolific in the laboratory than the viviparous earwig. One adult laid 158 
eggs in 4 groups (40, 44, 38 and 36) over a period of 46 days, all of which 
hatched. The incubation period ranged from 12 to 14 days. 


Nymphal Development 


The duration of the four nymphal instars of Sphingolabis hawaiiensis 
was recorded. This was facilitated by marking each nymph under observa- 
tion with fingernail polish on a different portion of its anatomy. Table 2 
is a summary of these data taken on 32 nymphs. It shows that each suc- 
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cessive instar is slightly longer and that the entire period averages about 
47 days. 


Table 2. The duration in days of the nymphal instars of Sphingolabis hawaiiensis. 
March 10 to May 4, 1951, Honolulu, T. H. 








Average Maximum Minimum 





First InStars ee aa easar a tee Po ee RTOS 8.3 10 7 
SOCOM TSC Sacco eset te anc, 10.1 12 9 
Third WS GAY oes an Sarre cers LO in rie 127 14 Il 
| re 1b uo iU a C eee ene ee ee IO eee LO rR ee 16.1 18 14 
Entire nymphal period...........00000000000000000000000002000 0000000000000000: 47.2 © 54 4] 








F. W. Terry’s work (1906) on the Hawaiian earwig, Chelisoches morio 
(Fab.), showed an increase in antennal segments with each new nymphal 
stage. This is true of both Anisolabis and Sphingolabis. However, the 
number of antennal segments of individuals in the same instar was not 
always constant and they were not always bilaterally symmetrical. A few 
newly born nymphs of Sphingolabis, which were not subjected to nipping 
by their fellows, were found with a different number of antennal segments 
on the left side than on the right. Clipped antennae, regenerated in the 
next instar, rarely had the normal number of segments. Most of the 
nymphs of Sphingolabis observed had the following number of antennal 
segments: 


T Sta gene a ae ace once ee ee ee ne 8 (7 black and distal white) 

UOT VANS CAN ct at ae Dia ee TY 10 (8 black and 2 distal white) 

UL INSAN. ccakosetese tee co Th 11 (9 black and 2 distal white) 

VTS tates 6 os ee a acta 12 (10 black and 2 distal white) 
Longevity of Adults 


As shown in table 1, a laboratory reared adult of Sphingolabis hawaiien- 
sis lived for 91 days in the laboratory. An adult female of Anisolabis col- 
lected in the field lived in the laboratory for 116 days. 

The earwig colonies, upon which all of these observations were made, 
were kept in the Biological Control Insectary of the Pineapple Research 
Institute in Honolulu. This was a closed building conditioned by fans in 
which temperature fluctuated from about 70° to 80° F. 

The writer knows of no insects which are so easy to rear as these ear- 


wigs, which for a little daily attention reward the observer with interesting 
behavior patterns and illustrate so well the romance of entomology. 
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